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This invention relates 'Co,new processes of pro- 
ducing catcium tithol toners. 
One of the most important recent devetopments 
in the printing ink field bas been the introduction 
of so-calted vapor setting inks, which dry by pre- 
cipitation on contact with moisture. These inks 
are formulated with a high-boiling water-sotubte 
vehicte, such as diethytene gtycot, and speciat syn- 
thetic resins which are soluble in the vehicte but 
tose their solubitity when the solvent is dituted 
with water. The inks are printed in the usuat 
manner, and then exposed to steam, water vapor, 
or (in some cases) simpty to the ordinary mois- 
ture of the atmosphere. The resutting dilution of 
the vehicle causes precipitation and setting. 
These inks offer striking practical advantages, 
inctuding cteanness and britliance of color, free- 
dom from odor, and fast setting, and conseuently 
bave round widespread use in a number of im- 
portant applications. Neverthetess their adop- 
tion bas been hindered by the serious drawback 
that certain of the most important known pig- 
ments bave not proved well suited for use in vapor 
setting formutations, but create serious practicat 
difllcutties when such use is attempted. " 
One of the most important types of pigments 
are the so-called lithot toners, which are prepared 
by diazotizing Tobias acld (2-naphthytamine-1- 
sulfonic acid) and coupling with beta-naphthot. 
For shading purposes, the Tobias acid is frequent- 
ty mixed with a portion of another amino sulfonic 
acid, such as 1-naphthytamine-2-sutfonic acid. 
These cotors are usualty emptoyed in the form of 
their alkaline earth metat lakes. Unfortunatety 
when these lakes are incorporated in väpor setting 
inks, they exhibit a serious cotor instabitity and. 
atso show a strong tendency to cause the ink to 
"body," or gain in viscosity. For exampte, 
barium lithots shift cotor from the desired bright 
red to a dult orange shade, and the ink increases 
in viscosity untit it becomes usetess and is prac- 
ticalty semi-solid. 
The calcium takes are somewhat less .unstabte 
than the barium and strontium lakes, but they 
are still suiïicientty unstabte to present a serious 
problem which bas interferred with their use in 
vapor setting inks. 
According to the present invention it bas been 
round that the calcium lakes may be transformed 
into stable compounds by retativety simple proc- 
esses. The change in the characteristics of the 
lakes when subjected to the processes of the pres- 
ent invention is a very real one and it probably 
s  change in ph.ysiçat f.o..rr, However, this 
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change can not be shown on X-ray diffraction 
measurements. 
Throughout the specification and claims the 
term ."lithot toners" witl be used to denote takes 
5 of the azo dyes obtained by coupting beta- 
naphthol with a diazo compound having 
diazotized Tobias acid as its major constituent. 
The processes of the present invention comprise 
essentially heating the unstabte catcium tithot 
10 toners with an oxygen-containing organic tiquid 
selected from the group consisting of mono-, di- 
and triethyleneglycots, dioxane. The process 
starts when the temperature is raised above room 
temperature, but is too stow for economïcal prac- 
15 tical use below 50 ° C. At higher temperatures 
the change is more rapid, but of course,, the tem- 
perature must be kept below that at which either 
the solvent or the pigment starts to decompose. 
This sers a practical timit with most sotvents of 
20 about 200 ° C. 
As with most transformations of organic pig- 
ments, the rime required for composition wilt vary 
with the temperature. Good results can be ob- 
tained with calcium lithot toners when it is ex- 
25 posed to diethylene glycol at 50 ° C. for from three 
hours to a day. At higher temperatures, the rime 
is much shorter, the minimum rime being about 
ten minutes for practical operation af maximum 
temperature. Inasmuch as longer heating, with- 
in reason, does hOt damage the stabilized toner, 
30 
it is usually desirable to heat for a little longer 
than the absotute minimum rime, as the change 
tan be mad fo work af any particutar tempera- 
ture. It is important in practical operations fo .be 
35 sure that the physical change to the stable crystal 
form is complete. Such a procedure requires a 
minimum of critical controt, which is a practical 
operating advantage. 
While mono-, di- or triethytene gtycol can be 
40 .used, diethylene gtycot is preferred because this 
ls a common solvent in val)or setting inks, and 
it is thus possible to produce a mixture from the 
heating step which can be incorporated into an 
ink without separation of the stabitized tithol 
toner from the solvent in which it is stabilized. 
45 
It is another advantage of the present invention 
that the amount of solvent is not critical. Of 
course, it is necessary fo use suflicient sotvent to 
thoroughly wet the pigment. Somewhat targer 
50 amounts of solvent, for example, an amount equal 
fo the weight of the pigment, woutd give better 
operting conditions since it would permit stirring 
which, though not essentiat, is desirabte. Larger 
amouns of solvent do no harm but as they do 
55 not improve the results they are normatty not 
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desirable as excessively large amounts will in- 
crease the cost of operation, 
As has been pointed out above, the suspension, 
or dispersion, of thepigment in the solvent may 
be used directly ïor incorporation into a vapor 
setting ink. For some purposes, however, it is 
desirable to market a dry pigment, and this may 
be accomplished easfly by filtering the p4gment 
after stabilization, washing it with water, and 
drying. _t is an advantage of the present inven- 
tion that once stabilized the:lithol-toner can be 
kept indefinitely without «losing its .desirable 
properties. 
Since vapor setting inks are usually prepared 
with solvents of the same class as those.usedin 
stabilization, they have been investigated/and 
form the basis of a second modification of the 
general process of the present invention. 'When 
such inks are heated they body and become too 
thick for use in prinfing, in. seine :cases almost 
semi-solid. Itowever, the heat treatment:pro- 
duces the saine change in: the calcium lithol toner 
as does heating in the s01vent alone. In other 
words, the resins and 0ther constituents of  the 
ink do notappear to interfere with the .trans- 
formation Of the unstable calcium lith01 toner 
into the stable'form because when the.bodied ink 
is re-milled .to printing consistency it wfll keep 
indefinitely, and the calcium.lithol toner exhibits 
the saine color.and solvent stabflity. The 
milling may be effected on .the nsual types of 
equipment, such as a multiple-follet ink mfll. 
For cm'tain purposes this second modification, of 
the process' presents advantages and is therefore 
included within the scope of.the invention. 
The invention will be described in greater de- 
rail in conjunction with £he following specific 
examples. The.parts are by weight. 
Exemple 1 
The-.calcium lithol toner is prepared by cou- 
pling diazotized Tobias acid with beta-naphthol 
in the usual manner and transforming into the 
calcium lake. 357 parts of the calcium lithol 
toner thus producedis heated over night at 80 ° C. 
with 643 parts of diethylene glycol. There is then 
added 50 parts of diethylene glycol and 284 parts 
of an alcohol-soluble fumaric acid-modified alkyd 
resin having an acid number.from 300-330-and 
softening point .of 148-151 ° C. The mixture is 
transformed into.-a.smooth-ink by rive passes on 
a threeroller in_k. mill..The color of the-ink .and 
its viscosity, arestable on storage. 
. If an ink.is prepared with the. same ingredients, 
but without heating-the lithol toner in.iethylene 
glycol, its color shifts to a blue shade on storage 
and serious bodying takes place. 
Emample "2 
The procedure of Example 1-is-followed except 
that aïter heating with diethylene glycol the mix- 
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dioxane is employed, the product obtained is sub- 
stantially the same as in Example 2. 
Examplv 4 
 A vapor setting inkisprepared .from  parts 
of calcium lithol toner, 23 parts of diethylene 
glycol and 16 parts of an alcohol-soluble fumaric 
acid-modhïed :atkyd resin, having a softening 
.point of 148-151 ° C. and an acid number of 
lO 300-330. The ink is made in the usual manner 
by milling, on .a three-roller ink mfll. The ink is 
_then heated: ai 80-100 ° C. until it has thickened fo 
a useless, almost semi-solid condition and has 
changed markedly fo a blue shade of red. The 
: 5 ink is then.remilled on a three-roller ink mill 
:ntil its original fluidity is regained. This ink 
is stable-and does not deteriorate on storage, 
Ezgmple 5 
20 
10 parts of calcium :lith01 /toner a:e heated 
with .20 .parts_of ..diètlïylene :g!ycol at 60 ° C. for 
two hours...The, mixture :is then slurried with 
700 .parts er wáter, filered, washed and dried. 
2 The 'esutting pigment gives stable vapor, setting 
inks. 
Example6 
10 parts of catcium lithot:toner-are heated over- 
night at 60 ° C..with 15 parts of ethylene glycol, 
30-then freélY diluted With 'wàter, filtered, and 
dried. The-resulting.proluct gives vapor setting 
inks of-high stàbility. 
.Example 7 
35 20 parts .o calcium lith01 areheated at 5 ° C. 
forseventy-hoursïn 40ïparts¢f triethylene glycol, 
then -dfllted with 150 parts of water, filtered, 
washed-and-dried. The resulting pigment shows 
greatly enhancel stbflity in-vaporsetting inks 
40 -over the untreted--material. 
We claim: 
1. A processof transforming an unstable cal- 
cium lithol tner into astable form which com- 
prises heäting the:tonerinan - oxygen-containing 
45 organic liquid-selected from the group consisting 
of mono-, di- and tri-ethylene glycols and di- 
.oxane at atemDerature-ranging fromabout 50 ° 
" C:to about.200 °C. andfora rime period rangin[; 
from about 10 minutes to about 70 h0urs, until 
0 transformation into the:stable-forra is substan- 
tially complete. 
2. A process af transforming an unstable cal- 
ciumlithol toner.into astable :form which com- 
prises_heating the toperin'an organic liquid com- 
 prising diethylene 'glyc01 at a temperature rang- 
ing from bout 50°'C. to,about-200oc, and for a 
rime periöd ranging 'from about 10 minutes fo 
about 70 hours until :transformation into the 
stable'form is substaritially complete, 
60 .3.A process of preparing a vapor setting ink 
containing stable, calcium lithol toner which com- 
prises-milling-an unstable calcium lithol toner 

ture is diluted with water,-he pigment-'recovered .into .an alkyd resin containing-an.organic liquid 
by filtration,-washed free of diethylene glycol, and selected from the-group consisting of .mono-, di- 
dried. A product is obtained which keeps in- 6 andtri»ethylene glycolsand dioxane until an ink 
definitely and from which vapor setting inks of is formed, heating the ink until the unstable cal- 

high stability, can be prepared. 
Ezample 3 
The procedure.ofExample 2 is followed but 70 
dioxane is-used in place Of diethylene glycol. A 
product is obtained which givesvapor settinginks 
=of increased-stability, almost as stable as when 
dietl]ylene glycol iaused. 
When an equal mixture of diethylene glycol and 75 

cium lithol .toner is.£ransformed .substantially 
completely into the stable 'form and re-milling 
the heated ink fo printing viscosity. 
4.  process 0ï preparing a vapor setting ink 
containing stablecalcium lithol toner which com- 
prises mflling an unstable calcium :lithol toner 
.into an alkyd resin 'solution in diethylene glycol 
until an-ink is ,formed,:'heting'the ink-untfl the 
unstlJle calcium lithol toner is transformed sub- 
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tantially completely into the stable form and 
re-milling the heated ink to prlnting vlscosity. 
VOLNEY TULLSEN. 
-rIEDERICK LUDWIG PFEIFFER. 
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